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Amendments to the Claiins: 

This listing of claims will replace all prior versions, aiid listings of claims in the 
applicatioji: 

Listiaig of Claims: 

1 . (currently amended) A method for enhanciog the stability of a solids-stabilized 
water-in-oil emulsion^ said method comprising the stq? of pretreating at least a 
portion of said oil prior to emulsification, said pretreating step oomprisiog at 
least one of the steps of adding dilute mineral acid or acetic acid to said oil, 
adding a lignosulfonate to said oil, stdfonatkig said oil, thermally treating said 
oil at a pressure in the range of between aboztt 30 psi to about 300 psi i n an 
inert environment and lliermatly oxidizing said oil, wherein the severity of 
said fhOTnal treatment of said oil is sufficient to reduce the viscosity of said 
solids-stabilized water-in-oil emnlsion as compared to the viscosity of a 
solids-stabilized water-in-oil emulsion made with oil that has not been 
pretreate d and wherein when said pretreating includes said dilute acid 
pretceattnent said soIids-stabiHzed emulsion is formed by adding water after 
said dilute acid pretreatmenL 

2. (canceled) Tho metho d of claim 1^ whgrein ^ caid prfftrsating step gompiisas 
ad d ing " dilutg agid tO ' a't4gaEt a portion of guUd oil prior to e m-uI s iiS oa tionj eaid 
d il ; ute ^ acid sslegted from the groijp consisting of miner a l ac idai ^ orgaaic aeids^ 
mixturec of a t Igast two Tniner -a l ^ acidSi, mixtttree of at4eagt4i;i . ro o rgank aridgj 
an d mixtlir&E of a t leact^on a^ mineral ari d and at I^ast one o rgn n fc acid . 

3. (currently amended) The method of claim iS4, wherein said acid is added to 
said oil at a rate of fiom about S parts per million to about 30,000 parts per 
million. 

4. (previously presented) The meHiod of claim 3, wherein said method further 
comprises the steps of determiniTig the pH of said water-in-oil emulsion 
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following enmlsijacation and if necessary adjiisting said pH so that it falls in 
the range of from about 5.0 to about 7.0. 

5. (original) The method of claim 4, wherein said pH of said water-in-oil 
emulsion is adjusted by adding anmonium hydroxide to said emulsion, 

6. (original) The method of claim 1, wherein said pretreating step comprises 
sulfonating at least a portion of said oil prior to emulsification. 

7. (original) The method of claim 6, wherein said step of sulfonating said oil 
comprises the addition of at least one sulfonating agent to said oil. 

8. (original) The xnethod of claim wherein said sulfonating agent is added to 
said oil at a rate of between about 0-5wt% to about 5wt%. 

9. (original) The method of claim 1, wherein said pretreating step comprises 
adding a liguosulfonate additive to at least a portion of said oil prior to 
emulsification, 

10. (original) The method of claim 9, wherein said lignosulfonate additive is 
added to said oil at a rate of between about 500 parts per million to about 5000 
parts per million, 

11. (original) The method of claim 9 wherein said lignosulfonate additive is oil 
soluble. 

12. (original) The method of claim 9 wherein said lignosulfonate additive is water 
soluble. 

13. (original) The method of claim 1, wherein said pretreating step comprises 
thennally oxidizing at least a portion of said oil prior to emulsification- 

14. (original) The method of claim 13, wherein said thermal oxidation step is at a 
tempaE:ature of between about UO°C to about 180°C. 
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15. (origiiial) The method of claim 13, wherein said thermal oxidizatioii step is 
enhanced by addition of a catalyst 

16. (original) The method of claim 1, wherein said pretreatment step comprises 
themially treating at least a portion of said oil in an inert environment prior to 
emulsification, 

17. (original) The method of claim 1 6^ wherein said fhemal treatment step is at a 
temperature in a range of between abotit 250°C to about 450 **C* 

1 8. (canceled) Tha mgtho d o f gl a im 1 6^ whorgin s s a d th g rm g J^g^afauent stap is at a 
pr ^ ^Qgurg in ih» rang e of b e rtv^'ttcn aboi a t 30 psi to about 300 peii 

19- (original) The mesthod of claim 16, fijrther comprising the addition of dilnte 

acid to said oil prior to emulsifications said dilute acid selected firom the group 
consisting of mineral acids, organic acids, mixtures of at least two mineral 
acids^ mixtures of at least two organic acids, and mixtures of at least one 
mineral acid and at least one orgajuc acid. 

20. (original) The method of clain 1 6, further comprising the addition of a 
ligaosulfisnate additive to said oil prior to emnlsifioation, 

21. (cancelled) The mgthod of daim l^i '^. hgr a in eai d prgtr^ a tm^t - Gt^^::^u »< gs 
thig ^rigcoait)r of s a id colids s t abilig&d . ^^^ter - in o il $mttIcion . 

22. (cxixrently amended) A method for recovering hydrocarbons fiom a 
subterranean fonnation, said method comprising the steps of: 

a) preparing a soUds-stabilizedwater-in-oilemtdsion by 

(1) pretreating at least a portion of said oil prior to emulsification, said 
pretreadng step comprising at least one of the steps of adding dilute 
acid to said oil, adding a hgnosalfonate additive to said oil, 
sulfonating said oil, thermally treating said oil at a pressirre in fce 
range of between about 30 psi to about 300 psi i n an inert 
environment and thermally oxidizing said oil, wherein the severity of 
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said tibmnal treatment of said oil is sufBcieat to reduce the viscosity 
of said 5olids-stabili2;ed water-ia-oil emulsion as compared to the 
viscosity of a solids-stabiKzed water-m-oil emulsion made with oil 
that has not been pretreate d and wherein when said prgtreating 
inclades said dilute acid pretreattnent said solids-stabilized emulsion 
is formed by addigg; -water after said dilute acid pretreatment; 

(2) adding solid particles to said oil prior to smiflsificadon; and 

(3) adding water and tnixrag until said solids-stabilized water-in-oil 
emulsion is formed; 

b) injecting said solids-stabilized watet-in-oil emulsion into said subterranean 
formation; and 

c) recovering hydrocarbons &om said subterranean formation. 

23. (original) The method of claim 22, wherein said solids-stabilised water-in-oil 
emulsion is used as a drive flxiid to displace hydrocarbons in said subterranean 
formation- 

24. (original) The method of claim 22, wherein said soKds-stabilized water-in-oil 
emulsion is used as a barrier fluid to divert the flow of hydrocarbons in said 
subterranean formation, 

25. (canceled) 33is msthofl of claim-23y wherein said prgtreating ctep c ompricgc 
a dding dilfttg acid to - at I& a st ft' portion ofcsaid oil ij ggior to gmulsjfigations caid 
dilute acid - sele c ted j&'om the groTjp consisting of mineral - acids^ org . anic aeid &y 
mi?rturefl . of leaic?l: tff^o mineral a cidgv . mi?Etttres . of a t le a st tiivo orgmic aeidSy 
md mii i flturec of at leact^n ei miner a l acid a nd a. t Uast one organie acidi 

26. (currently amended) The method of claim 2285^ wherein said solid particles 
are hydrophobic sohd particles. 
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27. (cuirently amended) The method of claim 3685, wherein said dilute acid is 
added at a treat rate of betweeai about 8 parts per million to about 30,000 parts 
per miUioii. 

28. {omrently amended) The method of claim 2227, furfliej: comprisiixg the steps 
of detennining the pH of said water-in-oil enmlsiorL following emxilsificatiorL, 
and if necessary adjusting said pH so that it falls ia the range of from about 5.0 
to about 7,0. 

29. (original) The method of claim 28, wherein said pH of said water-ia-oil 
emulsion is adjusted by adding ammomum hydroxide to said emulsion* 

30. (currently amended) The method of claim SSSS, wherein said step of adding 
solid particles to said oil occurs after said step of adding dilute acid to said oil. 

31. (currently amended) The method of cl^im 3385, wherein said step of adding 
solid particles to said oil occurs before said step of adding said dilute acid to 
saidoiL 

32- (currently amended) The method of claim 33S5, wherein said solid particles 
are added at a treat rate of about ,05 wt% to about 0.25 wt% based on the 
weight of the oil, 

33. (original) The method of claim 22, wherein said pretreating step comprises 
sulfonating at lea^ a portion of said oil prior to emulsification. 

34. (original) The method of claim 33, wherein said step of sulfonating said 
portion of oil comprises the addition of at least one sulfonating agent to said 
oil. 

35, (original) The method of claim 34, wherein said sulfonating agent is sulfuric 
acid. 

36, (original) The method of claim 34^ wherein said sulfonating agent is added to 
said oil at a treat rate of from about 0.5wt% to about 5wt%, 
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37. (original) The .metiiod of claim 33, wherein said solid particles comprise 
hydrophobic solid particles. 

38- (origiaal) The method of claim 33^ wherdn said solid particles comprise 
functionalized asphalts. 

39. (original) The method of claim 33, wherein said solid particles comprise 
imfimctipnalized asphalts, 

40* (origiaal) The method of claim 33, wherein said step of adding solid particles 
to said oil occurs after said suLfonation step. 

41 • (original) The method of claim 33, wherem said step of adding solid particles 
to said oil occurs before said sulfbnation step. 

42- (original) The method of claim 33, wherein said solid particles are added at a 
treat rate of about .05 wt% to about 2.0 wt% based on the weight of the oil. 

43- (original) The method of claim 22, wherein said pretreating step comprises 
adding a Ugnosulfonate additive to at least a portion of said oil prior to 
emulsification- 

44, (original) The method of claim 43, wherein said Ugnosulfonate additive is 
added to said oil at a treat rate of between about 500 parts per million to about 
5000 parts per million. 

45, (original) The method of claim 43^ wherein said solid particles comprise 
hydbrophobic solid particles, 

46, (original) The method of claim 45, wherein said lignosul&nate additive 
comprises a£ least one water soluble lignosnlfonate additive. 

47* (original) The method of claim 43, wherein said solid particles comprise 
hydrophilic solid particles- 
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48. (origmal) The method of claim 47, wherein said ligaosulfonate additive 
comprises at least one oil soluble lignosulfbnate additive. 

49. (origmal) The method of claim 43, wherein said step of addiag solid particles 
to said oil occurs before said step of adding said lignosulfonate additive to said 
oil. 

50. (origiEial) The method of claim 43, wherein said step of adding solid particles 
to said oil occurs after said step of adding said lignosulfonate additive to said 
oiL 

51. (original) The method of claim 43j wherein said solid particles are combined 
with said lignosxilfonate additive, and then said combination is added to said 
oil before said emnlsification. 

52. (origiaal) The method of claim 43, wherein said solid particles are added at a 
treat rate of about .05 wt% to about 0.25 wt% based on the weight of the oil. 

53. (original) The method of claim 22, wherein said pretreathag step comprises 
themiaUy oxidizing at least a portion of said oil prior to emnlsification, 

54. (original) The method of claim 53, wherein said oil is thermally oxidized at a 
temperature of between about 1 10*C to about ISO *C 

55. (original) The method of claim 53, whereia said thermal oxid^on st^ is 
enhanced by addition of a catalyst. 

56. (original) The method of claim 53* wherein said solid particles are 
hydrophobic solid particles. 

57. (original) The method of claim 53^ wherein said solid particles are hydrophilLc 
solid particles. 

5S. (origiaal) The method of claim 53, wherein said solid particles are btotonite 
clay. 
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59. (criginal) The metJiod of claim S3, wherein said solid particles are added to 
said oil before said thomial oxidation step. 

60. (original) The method of claim 53, wherein said solid particles are added to 
said oil after said thennal oxidation stspp^ and before said emulsification, 

61. (origittal) The method of claim 53, wherein said soKd particles are a:dded as a 
gel comprised of solid particles and watesr. 

62. (original) The method of claim 61, wherein said solid particles comprise about 
1,0 wt% to about 30 wt% of said gel based on the weight said water, 

63. (original) The method of claim 61, wherein said gel is added to said oil in a 
treat range of about 5 wt% to about 95 wt% of said gel to said oil. 

64- (original) The method of claim 53, wherein said solid particles are added to 
said oil at a treat rate of between about ,05 wt% to about 5 wt% based on the 
weight of the oil- 

65, (original) The method of claim 22, wherein said pretreatment step comprises 
themially treating at least a portion of said oil in an inert environment prior to 
emulsification. 

66- (original) The method of claim 65, whereici said oil is thermally treated at a 
temperature in the range of between about 250*C to about 450 ''C. 

67. (canceled) Thg m Q thod of cl a im . 65inwh s rein > gaid oil is tre a te d a t ^^- iffcisgiire in 
th^ range of bctwggn abo tt t SQ pci to about 300 psii 

68. (original) The method of claim 65, wberein said soHd particles are 
hydrophobic solid particles . 

69. (origmal) The method of claim 65, wherein said solid particles are added to 
said oil before said thermal treatment step^ and before said CTiulsification. 
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70. (original) The laethod of claim 65;, wt^em said solid partictes are added to 
said oil after said th^mal treatment step, and before said emulsification. 

71. (original) The method of claim 65, wherein said solid particles are added at a 
treat rate of about .05 wt% to about 0.25 wt% based on the weight of the oil. 

72, (original) The method of claim 65^ whereiot said step of tiiemially treatiag said 
oil fiiither comprises the addition of dilute acid to said oil prior to 
emiilsificationj said dilute acid selected from the group consisting of mineral 
acids, organic acids, mixtores of at least two mineral acids, mixtiiies of at least 
two organic acids^ and mixtures of at least one mineral acid and at least one 
oiganioacid. 

73. (original) The method of claim 65, wherein said step of thewxially treating said 
oil fcrther comprises the addition of a lignosulfonate additive to said oil prior 
to emnlsification, 

74, (original) The method of claim 65, said method finther coirrprising the step of 
aging said solids-stabilized water-in-oil emulsion followitlg emulsification 
whereby the viscosity Of said emxxlsion is reduced, 

75, (ori^al) The method of claim lA^ wh^ein said step of aging said emulsion 
comprises centrifuging said emulsion at about 500 ipm to about 10,000 ipm 
for about 1 5 minutes to about 2 hours. 

76, (original) The method of claim 75, wherein said step of centrifiiging said 
emulsion is repeated. 

77. (currently amended) A sojids-stabilized water-in-oil emulsion for use in 
recovering hydrocaxbom from a subterranean formation, said emulsion 
comprising 

(a) oil, wherein at least a portion of said oil is pretreated by at least one 
of the steps of addiog dilute mineral acid or acetic acid to said oil, 
adding a lignosulfonate additive to said oil, sulfonating said oil. 



-10- 

Received from < 7134314664 > at 8/27/03 11:54:43 AM [Eastern Daylight Time] 



AUG. 27. 2003 ]0:59AM 



EXXONMOBIL URC LAW 



NO. 543 P. 12/1 



thermally treating said oil at a pressure m the range of between about 
30 psi to about 300 psi i n an inert enviroranent and thermally 
oxidizir^g said oil, wherein the severity of said thermal treatment of 
said oil is sufficient to reduce the viscosity of said solids-stabilized 
water-in-oil emulsion as compared to the viscosity of a solids- 
stabilized water-in-oil emulsion made with oil that has not been 
pretreacte d and wherdn when said pretreating includes said dilute 
acid pretreatmeat said solids-stabilized emtdsion is formed by adding 
water after said dilute acid pretreatmeat; 

(b) water droplets suspended in said oil; and 

(c) solid particles which are insoluble in said oil and said water at the 
conditions of said subterranean formation. 

78- (previoxisly presented) The method of claim 1 , wherdn said oil is crude oil- 
TP. (previously presented) The method of claim 22, wheieia said oil is crude oil. 

50, (previously presented) The method of claim 77, wheretn said oil is crude oiL 

5 1 , (currently amended) A method for enhancing the stability of a solids-stabilized 
water-in-oil emulsioii, said method comprisiQg the step of pnetreating at least a 
portion of said oil prior to emulsificatioiii said pretreating step comprising at 
least one of the st^s of adding dilute acid to said oil, addixjg a lignosulfonate 
to said oil, sulfonating said oil^ thermally treating said oil at a pressure in flie 
range of between about 30 psi to about 300 psi i n an inert environment and 
thermally oxidizing said oil, wherein said oil is crude oil that lacks adequate 
polar and asphaltene compounds to form stable solids-stabilized water-in-oil 
emulsions without oil pretreatmen t and wherein when said pretreating includes 
said dilute acid pretreatmcnt said sohds-stabilized emulsion is formed by 
adding water after said dilute acid pretreatment . 

82, (previously presented) The method of claim 4, wherein said add is selected 
from the group consisting of sulfuric acid and hydrochloric acid. 
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53 . (ciiirently amended) The method of claim wherein said acid is selected 
fiom the group consisting of sulfuric and hydrochloric acid. 

54. (jiew) The me^itod of claim 1, wherein said pretroatiDg step comprises adding 
dilute acid to at least a portion of said oil priot to emulsification. 

85. (new) The method of claim 22, whereia said pretreating step comprises adding 
dilute acid to at least a portion of said oil prior to emulsification. 
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